Simulation-based education has escalated worldwide, yet few studies have rigorously explored predictors of learner engagement with simulation debriefing. The purpose of this cross-sectional, descriptive survey was to identify factors that determine learner engagement with simulation debriefing among nursing students. A convenience sample of 296 Korean nursing students enrolled in the simulation-based course completed the survey. A total of five instruments were used: (i) Characteristics of Debriefing; (ii) Debriefing Assessment for Simulation in Healthcare -Student Version; (iii) The Korean version of the Simulation Design Scale; (iv) Communication Skills Scale; and (v) Clinical-Based Stress Scale. Multiple regression analysis was performed using the variables to investigate the influencing factors. The results indicated that influencing factors of learning engagement with simulation debriefing were simulation design, confidentiality, stress, and number of students. Simulation design was the most important factor. Video-assisted debriefing was not a significant factor affecting learner engagement. Educators should organize and conduct debriefing activities while considering these factors to effectively induce learner engagement. Further study is needed to identify the effects of debriefing sessions targeting learners' needs and considering situational factors on learning outcomes.
Debriefing is a formal, collaborative, and reflective process within the simulation (Lopreiato, Downing, Gammon, et al., 2016) . Many studies have affirmed the benefits of debriefing in the education of health professions (Gardner, 2013; Levett-Jones & Lapkin, 2014; Sawyer, Eppich, Brett-Fleegler, Grant, & Cheng, 2016) . The integration of simulation debriefing can induce many positive outcomes in learning, self-confidence, and safe, quality patient care (International Nursing Association for Clinical Simulation and Learning (INASCL) Board of Directors, 2011) . Debriefing is essential in the education of nursing students by facilitating reflection and self-evaluation (Kable, Arthur, Levett-Jones, & Reid-Searl, 2013 ).
Learner engagement is a dynamic, reiterative process that features positive behavioral, cognitive, and affective elements in the pursuit of deep learning (Bernard, 2015) . During debriefing sessions, learner engagement depends on a psychologically-safe environment, as well as facilitator competency . Although simulation promotes learning, it can be stressful, and could result in anxiety (Decker, Fey, Sideras, et al., 2013) . It is important for educators to prioritize the elements of debriefing to help determine the most appropriate debriefing method by course requirements or available facilities (Waznonis, 2015) .
Most debriefing studies have focused on identifying the effects of the debriefing methods, rather than exploring the factors inducing active learner engagement. Few studies have rigorously explored the factors influencing learner engagement in simulation debriefing. Identifying factors that determine learner engagement with simulation debriefing is essential for improving the quality of simulation-based learning.
| Literature review
The elements of effective debriefing can be summarized as debriefing structures, debriefing design features, and faculty competency (Reed, 2014 ).
| Debriefing structures
The literature suggests a number of debriefing structures. Debriefing with the good judgment model included the reaction of simulation participants, analysis of simulation experience, and summary or application phase (Rudolph, Simon, Dufresne, & Raemer, 2006) . The 3-D model consists of defusing emotions and reactions, discovering possible alternative responses, and deepening by connecting to new learning (Zigmont, Kappus, & Sudikoff, 2011) . The gather, analyze, summarize model of debriefing focuses on what they did, how they did it, and how they can improve (Sawyer et al., 2016) . Promoting excellence and reflective learning in simulation uses four phases: reaction, description, analysis, and summary (Eppich & Cheng, 2015) . The debriefing for meaningful learning model uses a structured, six-step process: engage, evaluate, explore, explain, elaborate, and extend (Dreifuerst, 2012) .
Most debriefing methods originate from the educational theories of constructivism, experiential learning, and reflective practice (Waznonis, 2015) . Although three-or multi-phase structures are commonly used in simulation debriefing (Sawyer et al., 2016) , an effective debriefer allows learners to identify and explore performance gaps and bridge them to improve future performance through experiential learning and reflective practice (Gardner, 2013) . Employing a predefined structure enables the facilitator to act as a conversational guide during the debriefing (Sawyer et al., 2016 ).
| Debriefing design features
An effective debriefing session should be preceded by the availability of learning objectives, authentic simulation scenario, and a supportive learning environment (Al Sabei & Lasater, 2016) . Ensuring a psychologically-safe environment is essential to effective debriefing (Fey, Scrandis, Daniels, & Haut, 2014; Sawyer et al., 2016) . Nursing students should participate in a safe learning environment that supports confidentiality and reflection (Decker et al., 2013; Ganley & Linnard-Palmer, 2012 ). How to balance standardization in debriefing with a culturallysensitive interpretation of debriefing in Asian countries is an unresolved issue (Chung, Dieckmann, & Issenberg, 2013) .
In terms of environment, debriefing in a separate room from the simulation allows for privacy (Wickers, 2010) . Smaller groups containing fewer than six students per group are preferred over larger groups (Adamson, 2015; Partin, Payne, & Slemmons, 2011) . Irrespective of group size, nursing students fear embarrassment or failure in front of fellow students (Tosterud, Hall-Lord, Petzäll, & Hedelin, 2014) . The optimal size for a debriefing group remains unclear.
Concerning the debriefing time, approximately two-to-three times longer than the simulation scenario is recommended (Waxman, 2010) .
The most commonly-used method is facilitator-guided post-event debriefing (Sawyer et al., 2016) . Among nursing students, instructorled debriefing is a more effective method in improving skills performance compared with peer-led debriefing (Roh, Kelly, & Ha, 2016) .
However, challenges include limited/no designated space for debriefing, large class sizes, complex scheduling, and lack of time (Waznonis, 2015) .
Few studies have compared verbal debriefing alone with videoassisted verbal debriefing among nursing students, and they have shown mixed results. Video-assisted verbal debriefing was more effective for developing nursing skills and response times to a simulated event compared with verbal debriefing alone (Chronister & Brown, 2012) . Conversely, there was no statistically-significant difference in debriefing experiences or performance between verbal debriefing alone and video-assisted verbal debriefing groups (Grant, Dawkins, Molhook, Keltner, & Vance, 2014; Reed, Andrews, & Ravert, 2013) . There is no strong evidence describing the best debriefing types (Gardner, 2013; Levett-Jones & Lapkin, 2014; Sawyer et al., 2016) . A debriefing type can be selected based on learning objectives for the simulation/debriefing, facilitator expertise, and the debriefing structure used (Reed, 2014) .
| Facilitator competency
A simulation educator should be competent in planning and designing simulations, and be able to facilitate learning in safe environments with knowledge and professional values (Topping, Bøje, Rekola, et al., 2015) . Facilitator competency has received the most attention in terms of maximizing learning opportunities (Decker et al., 2013) . Nursing students highlighted facilitator skills as being critical for productive reflective discussions (Fey et al., 2014) . Facilitated debriefing was regarded as an important component for applying clinical judgement among senior nursing students (Kelly, Hager, & Gallagher, 2014) . However, most debriefers have not been trained in debriefing, and their competency has not been assessed (Fey & Jenkins, 2015) .
The recent literature on patient simulation has focused on detailed descriptions of the best practices in debriefing. Although some principles have been widely accepted as defining the requirements for effective debriefing, the specific elements that are required for active learner engagement are unclear. Situational and personal factors associated with learner engagement with simulation debriefing can be identified, and strategies to improve effective learning can be discussed. Addressing the elements of debriefing in preparation for each simulation debriefing can aid educators in anticipating and overcoming situational debriefing issues.
| Purpose
In this study, we sought to identify factors that determine learner engagement with simulation debriefing among nursing students.
| METHODS

| Design
This was a cross-sectional, descriptive survey study.
| Participants
A total of 236 third year nursing students and 232 fourth year nursing students completed a preclinical simulation-based course in the first semester of 2015. A total minimum sample size of 135 was required for a moderate effect size of 0.13, significance of 0.05, and power of 0.80 using multiple linear regression with 10 predictors. This effect size was derived from the sample size calculation engine of G-Power version 3.1.9.2 software (Faul, Erdfelder, Lang, & Buchner, 2007) .
Of these students, a total of 150 third year nursing students (64%) and 152 fourth year nursing students (66%) were invited to participate in this study using non-probability sampling (convenience sampling) to achieve minimum sample for statistical analysis with limited cost. A total of 302 surveys were returned, but six questionnaires were excluded because of incomplete data. The remaining 296 questionnaires (98%) were analyzed. The minimum sample size required for the multiple linear regressions was satisfied.
| Measures
Demographic characteristics of the surveyed participants included age, sex, and year. Three standardised instruments were used following the necessary permissions from the authors.
| Debriefing characteristics
Characteristics of debriefing were surveyed with four item, openended questions including number of students during debriefing, debriefing time, use of video recording (yes/no), and setting. Overall satisfaction with peer discussions and confidentiality was measured with two items ranked on a seven point scale, ranging from one (very unsatisfied) to seven (very satisfied).
| Learner engagement: Debriefing Assessment for Simulation in Healthcare -Student Version
Debriefing Assessment for Simulation in Healthcare -Student Version (DASH-SV) was used to assess learner engagement with simulation debriefing (Simon, Rudolph, & Raemer, 2009) . It is an instrument that uses a behaviorally-anchored rating scale to identify the extent to which students perceive the debriefer. The instrument comprises six elements of effective debriefing following simulation experiences: (i) establishes an engaging learning environment; (ii) maintains an engaging learning environment; (iii) structures debriefing in an organized way; (iv) provokes engaging discussions; (v) identifies and explores performance gaps; and (vi) helps simulation participants achieve or sustain good practice. The scale for each element is based on a seven point effectiveness rating ranging from one (extremely ineffective) to seven (extremely effective). The Cronbach's alpha coefficient for the scale has been reported as 0.82 (Dreifuerst, 2012) , and it was 0.94 in this study.
| The Korean version of the Simulation Design Scale
The Korean version of the Simulation Design Scale (SDS) was used to assess perceptions of objectives, information (5 items), support (4 items), problem solving (5 items), feedback (4 items), and fidelity in simulation (2 items) (Hur, Park, Shin, et al., 2013) . In the SDS, 20 items are scored on a five point Likert type scale, from one (strongly disagree) to five (strongly agree), with higher scores indicating increased recognition of design features in simulation. The Cronbach's alpha coefficient for the scale has been reported as 0.88, and it was 0.95 in this study.
| Communication Skills Scale
The Communication Skills Scale was used to measure communication skills (Lee, Jang, Lee, & Park, 2003) . The scale consists of seven factors: information gathering (7 items), attentive listening (7 items), overcoming stereotype thinking (7 items), open communication (7 items), selfdisclosure (7 items), proactive communication (7 items), and perspective understanding (7 items). A total of 49 items were scored on a five point Likert type scale, from one (very uncommon) to five (very frequent), with higher scores indicating a higher level of communication skills. The Cronbach's alpha coefficient for the scale has been reported as 0.80 (Lee et al., 2003) , and it was 0.88 in this study.
| Clinical-Based Stress Scale
Clinical-based stress level was measured using the 20 item ClinicalBased Stress Scale for Korean Nursing Students (Yoo, Chang, Choi, & Park, 2008) . The scale consists of four factors: client (8 items), clinical environment (4 items), instructors and healthcare team (5 items), and student's preparation (3 items). Each item was scored on a five point Likert-type scale, from one (strongly disagree) to five (strongly agree), and higher scores indicated a higher stress level. The Cronbach's alpha coefficient for the scale has been reported as 0.92 (Yoo et al., 2008) , and it was 0.91 in this study.
| Procedure
The study took place at a nursing college in Korea that offers a 4 year nursing program. For third year students, a simulation session regarding nursing care of a patient with liver cirrhosis was provided. For fourth year students, a simulation session regarding nursing care of a patient with increased intracranial pressure was provided. Simulation scenarios were developed after modifying actual hospital patient cases. The scenario was validated by three experts with adult health nursing-related experience. This simulation-based course was implemented with all third and fourth year nursing students, as it was a required course. Nursing students were assigned to approximately 12 teams, which were based on a convenience sampling according to their clinical placement schedule. A team consisted of five groups with four or five students each. The approximate ratio of instructor : student was 1:20. Two faculty members and two instructors participated in this course as simulation instructors. Their working duration as a nurse ranged from 2 to 10 years, and the duration as a simulation instructor ranged from 2 to 5 years. A pre-faculty meeting was held before the session to maintain consistency among instructors. All nursing students participated in a post-simulation, instructor-led debriefing. Each simulation instructor chose the use of the video playback according to their preference or belief. Nursing students participated in a simulation-based course with a clinical scenario. Simulation-based course consisted of a 4 hour small group discussion (first week) and a 4 hour simulation with a high-fidelity simulator (second week). During simulation, nursing students assumed various roles (charge nurse, procedure/ medication nurse, assessment nurse, and recorder). The format of the simulation included a briefing, simulation session, and post-simulation instructor-led debriefing. After completing a simulation-based course, research assistants distributed and collected the self-administered questionnaire. Of the 468 nursing students who completed the course, nursing students who volunteered were invited to participate in the survey until the targeted sample size was reached. Data were collected between 1 March and 30 June 2015.
| Ethical considerations Ethical approval was obtained from the Institutional Review Board of
Chung-Ang University (Seoul, South Korea; no. 1041078-201412-HR-187-01). Nursing students were informed that answers to questionnaires would be treated anonymously and confidentially. Voluntary, written consent was obtained from each participant. Students were informed that they could refuse to participate or withdraw from participation in the study at any time without penalty.
| Data analysis
Descriptive statistics and regression analysis were calculated to summarize the quantitative data using IBM SPSS Statistics for Windows, version 21.0. Multiple regression analysis with an enter method was performed using the variables to investigate which of these factors influenced learner engagement with simulation debriefing.
| RESULTS
| Nursing student characteristics
Of the 296 nursing students, 88.9% (n = 263) were women. Their ages ranged from 21 to 43 years, with a mean age of 24.1 years (standard deviation [SD] = 3.33). There was an almost equivalent proportion of third year (n = 146) and fourth year (n = 150) students.
| Debriefing characteristics
The mean number of students during the debriefing session was 12.95 (SD = 6.95); the mean debriefing time was 43.09 (SD = 26.87). A total of 171 (57.8%) nursing students experienced debriefing session using video recording, and 231 (78.0%) experienced debriefing in a separate room from simulation. On a seven point scale, the overall satisfaction score was 4.87 (SD = 1.13) for peer discussions, and 4.60 (SD = 1.41) for confidentiality (Table 1) .
| Descriptive statistics of study variables
On a seven point scale, the overall mean DASH-SV score was 5.34 (SD = 1.04). On a five point scale, the mean score was 3.64 (SD = 0.59) for the Simulation Design Scale, 3.31 (SD = 0.34) for the Communication Skills Scale, and 2.92 (SD = 0.57) for the Clinical-Based Stress Scale (Table 2) .
| Factors influencing learner engagement with simulation debriefing
With a Durbin-Watson test statistic of 1.820, which is between the two critical values of 1.5 and 2.5, it could be assumed that there was no first order linear autocorrelation in our multiple linear regression data. The plot also indicated no tendency in the error terms in the multiple linear regression analysis. With a tolerance of >0.1 or variance inflation factor <10 for all variables, there was no multi-collinearity in the multiple linear regression models. Of these 10 variables, four variables accounted for 45.6% of the variance in the final model (F = 25.731, P < 0.001). Setting, time, communication skills, satisfaction with peer discussion, student year, and use of video recording were not significant factors in this model. Simulation design (β = 0.518, t = 9.542, P < 0.001), confidentiality (β = 0.154, t = 2.915, P = 0.004), stress (β = −.103, t = −2.331, P = 0.020), and number of students (β = −0.145, t = −2.017, P = 0.045) had a significant relationship with learner engagement (Table 3) .
| DISCUSSION
Factors influencing learner engagement with simulation debriefing among nursing students were simulation design, confidentiality, stress, and number of students. Simulation design was the most important factor influencing learner engagement with simulation debriefing.
Some prior studies noted the importance of educator competency regarding creating and programming authentic scenarios for effective simulation-based learning (Al Sabei & Lasater, 2016; Topping et al., 2015) . Nursing students in our study could actively engage in the Overall satisfaction with peer discussion (7 point scale)
4.87 ± 1.13
Overall satisfaction with confidentiality (7 point scale) 4.60 ± 1.41 SD, standard deviation. simulation-based learning because our simulation course was designed with high-fidelity scenarios and settings. Nurse educators need to ensure that students clearly understand the purpose or objective of each simulation activity to optimize simulation-based learning (Paige & Morin, 2015) . The findings confirm the importance of effective simulation design for learner engagement.
Confidentiality was a significant influencing factor for learner engagement with simulation debriefing. The fear of failure or disclosure in the presence of many unknown fellow students can hamper learning (Tosterud et al., 2014) . Educators should embrace a learnercentered approach to facilitation McMullen, Wilson, Fleming, et al., 2016) . Ensuring a psychologically-safe environment is essential to effective debriefing (Fey et al., 2014; Sawyer et al., 2016) . Nursing students should participate in a safe learning environment that supports confidentiality of the content of the debriefing process (Decker et al., 2013; Ganley & Linnard-Palmer, 2012 ). In our study, simulation instructors informed nursing students that they could speak without personal harm or rejection. Expectations regarding confidentiality of students' performance were established before simulation debriefing to ensure a safe learning environment.
Therefore, there is a need to maintain a psychologically-safe environment with ensured confidentiality for effective debriefing.
Lowered stress was important to increase learner engagement with simulation debriefing. Inconsistent results have been previously reported regarding the emotional level of students during simulation.
Some studies reported positive perceptions of simulation by students (Fraser et al., 2012; Schlairet, Schlairet, Sauls, & Bellflowers, 2015) . However, one study described anxiety in nursing students during debriefing (Tosterud et al., 2014) . A high stress level could decrease academic performance compromising problem-solving ability (Goff, 2011) . During the debriefing session, it is important for educators to acknowledge students' emotions and conduct the session in accordance with learners' needs in a non-threatening atmosphere to reduce stress and facilitate engagement (Fey et al., 2014; McMullen et al., 2016; Partin et al., 2011) . Educators need to consider the impact of stress on learning and work to ensure a safe learning environment with a constructive, rather than judgemental, approach to reduce stress.
Group size was a significant factor affecting learner engagement.
The results support previous findings that, in general, the use of small groups helps facilitate a safe learning environment (Partin et al., 2011) .
Conversely, irrespective of the group size, the experience of fear of embarrassment or failure was revealed among nursing students (Tosterud et al., 2014) . Adamson (2015) concluded that best practice concerning group size was four to six participants with one facilitator.
Our finding supports the notion that small group size promotes effective learner engagement during debriefing. Simulation educators should consider the optimal group size for simulation-based learning as a crucial element to achieve learning outcomes.
In this study, video recording students' performances was not a significant factor affecting learner engagement. Our results found that nursing students' overall learning were similar between video-assisted verbal debriefing and verbal debriefing alone (Grant et al., 2014; Reed et al., 2013) . Conversely, video-assisted verbal debriefing was more effective for developing psychomotor skills compared with verbal debriefing alone (Chronister & Brown, 2012) . In our study, 58% of nursing students experienced video-assisted verbal debriefing according to the instructor's preference for the efficacy of video playback during the debriefing session. Video replay could help the facilitator guide the debriefing by using objective evidence of what occurred during the simulation (Sawyer et al., 2016) . However, video playback can be challenged, because it can be time-consuming or distracting (Motola, Devine, Chung, Sullivan, & Issenberg, 2013) , and imposes the extra cost of video recording equipment and staff training (Levett-Jones & Lapkin, 2014) . Videotaping can induce student anxiety or stress (Ganley & Linnard-Palmer, 2012; Ha, 2014) . Gardner (2013) also suggested the optional use of video-tape review during debriefing.
Therefore, nurse educators should consider objectives and other factors when undertaking video-assisted debriefing.
There were some limitations. First, the study used subjective evaluation by learners instead of an objective structured evaluation to assess instructor's competence in debriefing. Second, the data represented nursing students at a single institution, and these results might not be generalizable to other health students. In addition, our study used non-probability sampling, which is not representative of the population. Finally, 46% of the variance in learner engagement ROH AND JANGwas explained by the combined effect of the four predictors. The identification of the predictors that comprise this unexplained variance should be the subject of future studies. S.R. and K.I.J.
